Abstract
Introduction

44
Fish are a critical natural resource, and artisanal fisheries provide a key source of protein to some areas of the lake and the potential for local overfishing (5-7). There are also some 58 indications of destructive fishing methods due to increased presence of illegal fishing gears (8).
59
These issues of fisheries conservation and sustainability are widespread, as similar challenges 60 exist in the other East African Great lakes as well as other inland lakes and reservoirs(9, 10).
62
Understanding the impacts of changes in fish gear is broadly important for many African lakes, 63 and light attraction is one of the essential factors in pelagic fisheries (3, 11-13). Historically, 64 fishermen used fire to create light to attract and aggregate fish at night for catching them by lift This study aimed to assess the costs of potential consequences of switching from using kerosene 70 lanterns to various types of LEDs systems in Lake Tanganyika. Our overall aim was 1) to 71 understand factors that influence the adoption of this new LED lighting technology and 2) to 72 determine whether LED systems influence overall fish catch and composition.
74
Material and methods
75
This study was conducted on Lake Tanganyika, in the northwestern region of the lake near 76 Kigoma, Tanzania (Fig 1) . Fishing is an important part of the community; in the Kigoma area in Artisanal fishing in the pelagic zone is conducted using liftnets (6-8 mm mesh) with artificial 86 light during dark nights (3, 4, 15). Catch is dominated by clupeids (70-80%) followed by L. We measured the total weight of the daily catch using a field hanging scale. One to three survey was conducted to assess the rapidity of the switch from kerosene lamps to LED lamps at 116 two landing sites near Kigoma, Kibirizi to the north and Katonga to the south.
118
We collected some of the main environmental parameters known to influence fish catch such as 119 moon phases, fishing distance from the shore (that correlates with water depth) and wind speed 120 (3). The distance of each fishing site from shore was determined from GPS locations provided by 121 fishers and calculated using QGIS. On nights when GPS data were not available, we estimated 122 fishing location from travel time and bearing, as recorded by the boat captain using a Suunto variables (18). BRT analysis was completed using the "dismo"(19) and "gbm" (20) The operating costs were cheaper for LED systems relative to kerosene lamps. A single kerosene from the city main power supply (73%) (Fig 3) . Only 15% of the respondents used solar panels, Catches with LED lamps were slightly higher than the catches with kerosene lamps, but variation was explained primarily by environmental conditions ( during the experiment by contributing about 87% of the total catches (Fig 4) . L. stappersii were 220 also common but rarely dominated the total catches (12%). The remainder of the catch was 221 composed of a range of species. These included the killifish Lamprichthys tanganicae and the 222 deep-water cichlid Bathybates that feeds on pelagic species. Chelaethiops boulenger is a pelagic 223 cyprinid found in the Malagarasi River and the pelagic and coastal zones of Lake Tanganyika.
224
Moreover, although rarely, nearshore demersal fish species (mainly cichlids) were also caught.
225
Occasionally, pelagic shrimp ranging from 1-2 cm long were found in the fish catches and some
226
sponges that are commonly found on soft-bottom in the lake were also recorded. what is earned from fishing (21).
244
The LED lamps also performed better in poor weather conditions compared to kerosene lamps.
245
In addition to the low operating costs, fishers mentioned robustness of LED lamps as being 246 among the reasons that inspired the shift. Some of the fishermen reported that on wavy nights, Lamp type had only a minor effect on catch size. LED lamps resulted in slightly higher catches 253 than kerosene lamps (Table 1) , and units that were fishing by using LED-S and LED-R had fishing near the shoreline on some occasions (Fig 1) . Sometimes the fishermen decide to fish 271 nearshore because they believe the catch will be better and to save cruising fuel. In some cases,
272
this decision is due to bad weather, and since our study period included months in the rainy lamps placed close to the fishing nets, so fishermen generally do not fish during full moon (3, 4).
287
The patchy spatial distribution of fishes (Fig 1) 
